Beneficial effects of volatile anesthetics on decrease in coronary flow and myocardial contractility induced by oxygen-derived free radicals in isolated rabbit hearts.
Oxygen-derived free radicals have been implicated in reperfusion injury whereas volatile anesthetics have been shown to enhance myocardial recovery during reperfusion. To explore the mechanism by which these agents improve myocardial recovery, we measured the effect of volatile anesthetics on the free radical-induced reduction in left ventricular pressure (LVP), coronary flow, and endothelium-dependent dilation induced by acetylcholine (Ach). Isolated rabbit hearts were perfused in a Langendorff apparatus. Isovolumetric LVP and coronary flow were measured throughout the study. Oxygen-derived free radicals were produced by the electrolysis (direct current of 0.6 mA) of the perfusate. The following volatile anesthetics were used: halothane 0.5 or 1.0%, isoflurane 0.7 or 1.4%, and enflurane 1.0 or 2.0%. Oxygen free radicals induced a significant decrease in systolic LVP and coronary flow. Pretreatment of the heart with enflurane 1.0 or 2.0%, halothane 1.0%, or isoflurane 0.7% attenuated the effect of the free radicals on both systolic LVP and coronary flow. Free radicals reduced the dilating response induced by 0.1 microM Ach with or without addition of volatile anesthetics. These data suggest that the volatile agents have beneficial effects on the free radical cell damage pathway and that this protection is not related to the preservation of endothelium-dependent dilation.